A novel electroporation device for gene delivery in large animals and humans.
Intramuscular injection of plasmid DNA followed by electrical stimulation (electroporation) is an efficient method for achieving therapeutic levels of encoded proteins or eliciting efficient immune responses in smaller animals such as mice and rats. Electroporation in larger animals and humans poses new technical challenges, the main difficulty being to maintain efficacy while limiting invasiveness and pain. Here we present data using a new device for combined injection and electroporation in large animals and humans. The device injects DNA through two needles during insertion into the muscle and thus distributes the injection volume along the needles which also serve as electrodes. Since the electrical field is strongest close to the needle-electrode, a near perfect match between the DNA and the electric field is achieved. We show that using moderate amounts of DNA: (1) muscle tissue is transfected along the entire length of the needle path, (2) the efficacy is higher compared to when the DNA is injected between the electrodes, (3) level of protein expression can be tightly controlled by the number of treatments, and (4) efficient immunization is achieved.